In 1995, IBM Global Services began implementing a business model that included support for the growth and development of communities of practice focused on the competencies of the organization. This paper describes our experience working with these communities over a five-year period, concentrating specifically on how the communities evolved. We present an evolution model based on observing over 60 communities, and we discuss the evolution in terms of people and organization behavior, supporting processes, and enabling technology factors. Also described are specific scenarios of communities within IBM Global Services at various stages of evolution.
In 1995, IBM Global Services began implementing a business model that included support for the growth and development of communities of practice focused on the competencies of the organization. This paper describes our experience working with these communities over a five-year period, concentrating specifically on how the communities evolved. We present an evolution model based on observing over 60 communities, and we discuss the evolution in terms of people and organization behavior, supporting processes, and enabling technology factors. Also described are specific scenarios of communities within IBM Global Services at various stages of evolution. C onsiderable attention is being focused on communities 1 as an important element in the life of an organization. Driven by a knowledge economy, organizations need their employees to become "knowledge workers," that is, individuals who constantly draw on a wealth of knowledge to devise new responses and solutions for a rapidly changing marketplace. To perform well in this knowledge economy, individuals must constantly apply and add to their own bodies of knowledge. They do this by finding ways to participate on a day-to-day basis in a flow of knowledge that consists, not only of the dissemination of data and printed material, but also of the exchange of ideas with other individuals who have experience and skill related to the same area of work. This interaction with others on work-related topics often leads naturally to the formation of communities of practice. In addition, as " . . . companies are beginning to recognize that these communities can be supported and leveraged to benefit the 'membership' of communities and the organization as a whole," 2 they are starting to sponsor the formation of communities and to support their ongoing activity.
Our concept of a community of practice comes from the work of Wenger and Snyder who define it as "a group of people informally bound together by shared expertise and passion for a joint enterprise," 3 or similarly, as a collection of individuals bound by informal relationships that share similar work roles and a common context. 4 Examples of communities of practice are found in many organizations and have been called by different names at various times, names such as "learning communities" at HewlettPackard Company, "family groups" at Xerox Corporation, "thematic groups" at the World Bank, "peer groups" at British Petroleum, p.l.c., and "knowledge networks" at IBM Global Services, but they remain similar in general intent.
As organizations start to recognize the role of communities of practice in helping them meet their business needs and objectives, efforts to better understand the workings of these communities have emerged. Knowledge-management-related conferences routinely include communities as a key agenda topic. 5 Organizations, like those mentioned above, support and report on the formation and ongoing maintenance of communities, recognizing the influCopyright 2001 by International Business Machines Corporation. Copying in printed form for private use is permitted without payment of royalty provided that (1) each reproduction is done without alteration and (2) the Journal reference and IBM copyright notice are included on the first page. The title and abstract, but no other portions, of this paper may be copied or distributed royalty free without further permission by computer-based and other information-service systems. Permission to republish any other portion of this paper must be obtained from the Editor. ence they have in helping the organizations to be productive and innovative.
One such organization is IBM Global Services, 6 which established a knowledge management program 7 in 1995 that depended heavily on forming and developing communities of practice to benefit both the individual and the organization. In this paper, we first look at the overall program and the types of communities that emerged within the context of this program. Then we describe a general model for how these communities of practice evolved and explore the model further in terms of people, process, and technology differences and implications that emerge at each stage of evolution. We provide specific scenarios of communities of practice, showing how they started and then progressed to a particular stage in the evolution model. Finally, we share what we learned about community development and conclude with some possibilities and questions related to the evolution of communities in a business environment.
Communities of practice within IBM Global Services
The communities of practice, commonly called "knowledge networks," are referred to as institutionalized, informal networks of professionals managing domains of knowledge. The common characteristics of and guidelines for forming a knowledge network are:
• They are global in scope, connecting practitioners worldwide and fostering a sense of community.
• They are responsible for a domain of knowledge. This responsibility includes:
-Handling explicit knowledge 8 or intellectual capital; 9 handling means gathering, evaluating, structuring, and disseminating knowledge that is shared among community peers and across customer projects and seeing to its evolution. The intellectual capital consists of methods, processes, tools, assets, reported experiences, and any other documentation associated with delivering services and considered of value by the business or community.
-Adopting a small set of common roles 10 for managing knowledge -Providing opportunities for sharing tacit knowledge 11 among community members -Using the common enterprise-wide Lotus Notes** and Domino** application called ICM (intellectual capital management) AssetWeb 12
• They are sponsored by a business unit and fostered where the business sees a need for managing knowledge for its core competencies or to meet customer or market demands.
• They are neither organization units nor teams.
The domains of knowledge represented by these communities range from IBM core competencies (such as enterprise systems management, application development, testing methods and practices, product platform, and organization change) to "go to market" competencies (such as e-business, package integration, total systems management, mergers and acquisitions, and knowledge management) to industry sector competencies (such as automotive, chemicals and petroleum, distribution, finance and insurance, and health care).
Today there are over 60 knowledge network communities with members from virtually every country that IBM serves. By the end of the year 2000, over 76000 professionals had access to the ICM AssetWeb application and about 20000 participated in some form of community activity. Many of these knowledge networks have existed for multiple years. This participation level and sustainability are indicators that the approach developed and used by IBM Global Services has a significant degree of success.
All of these communities evolved with some assistance from the knowledge management program specialists, tools, and processes. However, the level of assistance varied widely. If the business identified a need for a knowledge network, the sponsor or leaders instigated its formation with the help of the specialists. Sometimes, if there was an existing informal community and the business recognized the importance of supporting that community's further develop-ment, it would seek the guidance of the knowledge management program. Occasionally, a community on its own sought assistance from the knowledge management group for help with its development, usually to obtain some level of organizational recognition, support, and access to the common technology infrastructure.
Organizational influences related to forming communities. Surrounding and supporting the communities are the elements of a comprehensive knowledge management framework (Figure 1 ) that includes: vision, business strategy, value system, measurements, incentives, processes, technology, and leadership. The framework is important because it helps link or align a community with the organization's goals, management, value system, and infrastructure. Forming a knowledge network community in IBM Global Services depends first on identifying the strengths and weaknesses of the sponsoring organization in people, process, and technology factors related to each element of the framework, and then on forming appropriate plans to address the framework-related issues raised. Since IBM Global Services is a large, complex, global organization, the various lines of business that sponsor knowledge network communities vary widely on most of the framework elements, resulting in environmental variations for community development.
Even though the communities are affiliated with a common knowledge management program and are an integral part of the overall business model, they can and do act independently, responding to the needs of their members as well as the organizational and marketplace environments within which they re- side. Consequently, there is wide variability in how they "look," talk, organize, and work, even though they have some elements in common. For example, even performing one of the basic responsibilitiesmanaging intellectual capital in its domain of knowledge-the approach varies significantly across the communities. Some have a highly structured process; others have a "loose" workflow. Some involve only a small core of committed specialists in review of the material; others create wide-ranging networks of subject matter experts. Some cull material stringently from their knowledge bases; others loosely define what might be of importance to the community and leave much material for consideration. Some create highly detailed taxonomies; others produce a limited number of general categorizations.
Our experience of this variability among these communities, despite their links to the overall knowledge management program and to any organizational directives, coincides with and supports the observation made by Wenger: 13 Communities of practice . . . reflect the members' own understanding of what is important. Obviously, outside constraints or directives can influence this understanding, but even then, members develop practices that are their own response to these external influences. Even when a community's actions conform to an external mandate, it is the community-not the mandate-that produces the practice. In this sense, communities of practice are self-organizing systems.
Gathering knowledge about the communities and applying the evolution model
A vast amount of information and data about the knowledge network community development was accumulated. The profiles of the knowledge network communities and the evolution model proposed are outgrowths of work done over the last five years and are derived from three primary approaches.
(1) Participant observation: The authors and their teammates worked directly with many of the communities to help support their formation and functioning.
As such, we "lived" with the communities, participating in their meetings, conference calls, reporting, planning, and so on. Sometimes we were actively involved in facilitation, but we were always observing, sharing, and learning. (2) Activity measurements: A number of indicators having to do with the management and usage of the repository of intellectual capital of the knowledge network were tracked and reported on a monthly basis. Changes over time were analyzed and trends noted. (3) Structured interviews: On a periodic basis the leaders, executive sponsor, and a sample of members of the community were interviewed using a structured interview guide. These interviews were a "health check" to learn about overall activities and functioning of the community internally and also in relationship to its larger organizational environment.
In addition, annual strategic and operational planning data for the community-sponsoring lines of business and geographic regions were reviewed. These data provided insight into organizational recognition of, support for, and investment in knowledge network communities.
How the communities evolved in IBM Global Services. There is a pattern to how the communities evolved and the pattern is influenced by a dynamic balance of people, process, and technology elements. We observed this pattern across the range of communities regardless of the strategy and approaches to knowledge management of the sponsoring organizations. The overall evolution pattern was summarized into five stages: potential, building, engaged, active, and adaptive. (See Table 1 .) Using this pattern we developed an evolution model that helped us describe those characteristics that distinguish com- 14 propose. Their models use a life-cycle concept to describe communities as developing through stages akin to birth, maturation, and death. Wenger sees communities of practice as progressing through five stages: potential, coalescing, active, dispersed, and memorable, with levels of interaction and types of activities varying across the stages. Members' interaction within the community generally increases through the active level and then declines through the dispersed stage, and pretty much disappears at the memorable level, although memories, stories, and artifacts of the community still remain.
McDermott views communities as living, human institutions that "form spontaneously, grow, mature, change, age and die." 15 He uses this life-cycle perspective to describe five stages of community development, similar to Wenger's model but with more elaboration of the tensions and challenges that stimulate the community to develop and renew itself, but that eventually lead to the community's death. McDermott's series of stages include: plan, start-up, grow, sustain/renew, and close. Our current evolution model is similar to Wenger's and McDermott's in recognizing formative and growth stages of development. However, the evolution model is not a life-cycle approach. In this evolution model, a community can mature and dissolve at any one of these stages beyond the initial formation level. The model describes instead how communities transform themselves, becoming more capable at each stage, while at the same time maintaining a distinct, coherent identity throughout.
The evolution model, then, is more similar in overall intent to, for example, the capability maturity models developed by the Systems Engineering Institute for assessing software organizations 16 than to the life-cycle-type development model for communities of practice, such as Wenger and McDermott describe.
Looking at the communities within IBM Global Services from the evolution model perspective, we noticed some interesting behaviors. Communities may stay at certain stages and not evolve to another level; communities may move "backward and forward" between the stages; communities may have some characteristics of one stage while they are still primarily at another stage; communities may "rest" for extended periods at one stage and suddenly evolve quickly to another stage. By grouping our observations into a capability-oriented model, we were able to describe the variations in behavior, process, and enabling technology as communities evolved.
Certain variables that are acknowledged to be important for understanding communities overall, such as the degree or intensity of participation by community members, are not discussed throughout the evolution model because they did not emerge as distinguishing features across the stages. For example, with this set of communities, participation generally showed as much variability within a stage as between stages once the community moved beyond initial formation.
Description of the stages of community evolution. Each of the five stages has its defining characteristics as well as an underlying function that helps explain why one stage is different from the next and shows what to build on from previous stages. Table  2 shows these fundamental functions at each stage of evolution. At the building stage, a community begins to coalesce and define itself. The initial members, as a group, start to define what the community is going to be and how it is going to build and declare its existence. This core group of members begins to create a structure and processes for how the community will operate, and how the members will work together over time.
At the building stage, both context creation and memory are fundamental functions. The core members of the community create things together, building a common understanding of what the community is and what it is not, why it is forming, and how it will function. The community then "remembers" those things, putting them to use over time. Through this process it begins a shared history. The core group of individuals building the community begins to recognize what it means to be a member of the community and can then, in turn, recognize and reach out to others-potential community members-who should belong.
During the engaged stage a community actually operates with a common purpose. It functions on a sustainable basis. The structure and processes designed in the previous stage are put into action. The community grows in size and complexity.
Access to one another as community members and access to what the group knows are key functions. Since the community is now running, with individuals playing their roles and executing processes, the community is learning a great deal about itself as an ongoing entity and also learning more about the environment within which it operates. It starts using what it learns to adjust and improve. At this stage, the community really begins building its capability to leverage its explicit and tacit knowledge.
At the active stage, a community reflects, analyzes, and really starts to understand, define, and assess the value of what it is doing and what it is contributing to its membership and to the organization. The community further extends its membership and builds relationships to other communities.
Collaboration that occurs on multiple planes is the fundamental function at the active stage. Members are working together to build and sustain the community. They are also working together to solve business problems and to exploit business opportunities. They leverage one another and the community's shared knowledge to perform work external to the community. Indeed, it becomes the community's responsibility to pool knowledge and work together to address the business issues presented to it by the organization. Community members further collaborate to assess the value of what the community is doing and to publicize that value to the larger organization. Collaboration promotes an understanding throughout the larger organization of the need for and distinct benefit from the community's knowledge and work.
At the adaptive stage, a community has moved to a level where it senses and responds to external conditions. It can adjust continuously to create knowledge and to establish the new structures and processes it needs for leveraging its knowledge to compete effectively and to influence-and potentially redefine-its environment. Further, the community may expand into new environments.
At this stage, the community innovates and generates, creating significant new business objects-new solutions, new offerings, new methods, new processes, and new groups. The community identifies, influences, and even creates trends in its area of expertise. The community's innovation affects not just its members and the immediate domain within which Each of the five stages of community evolution has its defining characteristics to differentiate one stage from the next.
it operates but other parts of the organization and external agencies as well.
We hypothesize, however, that few communities will ever reach or sustain themselves as a community at the adaptive stage. The work being done by the community becomes too important to the organization for it to allow the community to continue as a selfgoverning body. There is a distinct likelihood that the organization will want more control and essentially convert the community into an organizational unit.
Through our observations and analysis we have extensive experience with communities at the first three stages and some examples of communities at the active stage, but we have minimal experience with communities at the last level, the adaptive stage. We have fragments of community experience that point to a fifth stage, but we have not seen any one community actually existing and thriving at this level. What we have seen so far is: one community with one or two aspects of the adaptive stage, and another community with another one or two aspects. In the evolution model we have projected from a combination of (1) a few communities approaching this level and manifesting some of the characteristics and (2) visions from community leaders that aspire to this stage and are actively working toward achieving it. Piecing these together has given us a profile of what the adaptive stage consists of.
The forces of people, process, and technology in community evolution. We learned that a community's evolution through these stages can be advanced or arrested, depending on the attention that a group pays to building a foundation at each developing stage. We have seen groups move forward quickly on some aspects of development and bypass others. Initially, this action may not impact the immediate performance of a community. However, if a community wants to increase its effectiveness or aspires to a more advanced evolution stage, it usually needs to return to restructure or build elements from earlier stages that it may have shortchanged.
Before describing the characteristics that we observed in the behavior of people, the degree and type of process support, and the types of technology encountered at each stage of community evolution, we should review working definitions of the scope of each element.
In talking about the behavior of people, we are referencing "people" in a very broad sense. We are considering people as social individuals with their individual and group behaviors, as well as the larger organizational behavior influence vis-a-vis a community. 17 Processes are sets of documented steps with clearly defined roles and activities for people to perform. The knowledge network community-building processes in IBM Global Services include both internal, community-oriented processes and the external processes that are part of the larger organization. Some key processes internal to a community are: managing the community's intellectual capital, sharing tacit knowledge, communications, socialization, membership management, and content management. The external processes include incentive recognition, business strategy development and execution, and competency development. Measurement processes, a key cultural aspect of IBM, span both internally and externally oriented community processes. Within the community evolution model, we consider primarily those processes that are internal to the community.
Technology is the application of science and the body of information system knowledge that we use to fashion tools, practice knowledge arts, and extract data and information. Given the strong technical foundation of IBM Global Services, the communities used a wide range of technologies from tried-and-true tools and techniques to groundbreaking and innovative experiments.
People, process, and technology at each stage. In the following subsections, the five stages of community evolution are described as to how people, process, and technology are involved with each one.
Potential stage. We now describe the enablers for promoting connection in the potential stage listed in Table 3 .
People. In order for the individuals who will become members of the potential community to connect, they must find one another, communicate, and form a link. Simple socializing behavior is required at this stage. Some key skills or competencies that helped individuals to work well in this stage include: interpersonal communication, curiosity, networking, and the ability to associate ideas.
To form a community, it is not sufficient to have individuals who may be doing the same job or existing in the same organizational unit. In order to connect as a community, individuals need to establish personal connections with each other. Each person looks at the others and seeks to answer the very basic question, namely: Who are you? The actual questions come out in myriad forms: What do you do? Where have you worked? What organizational unit do you report to? Do you know so-and-so? What groups are you in? And so on. All of these questions are aimed at finding out information about the other person and forming a connection. For the potential community to form, the collective answer to that question of "Who are you?" must be: "You are like me." Additionally, each member of the nascent community must receive a reciprocal answer: Not only do I recognize that you are like me, but you recognize that I am like you in something that you value. Together we must have at least one important commonality related to our work or area of expertise that each of us recognizes.
We have seen dozens of potential communities form and dissolve without any particular organizational intervention. In fact, the organization usually does not know or care that these people are connecting. However, in some instances, the organization, motivated by a business need, becomes the catalyst for the potential community. The organization actively seeks out people to form the knowledge network community and purposefully creates introductions and potential connections among them. The organization may even create a "matchmaking" responsibility to help locate and link individuals. Such a responsibility may be part of a larger "knowledge broker" role where the broker has the responsibility to connect individuals seeking knowledge with others who have that knowledge.
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Process. The important types of processes are those that help identify and locate people who might form a community at the potential stage and those that facilitate bringing them together so that they can get to know one another. Common education and development processes, communication processes, and organization assimilation processes play an important role in connecting people. Individuals also apply their own approaches to networking, communicating, and socializing, thus allowing natural or planned communities to form.
Technology. The needs of the potential community tend to be simple: any technology that facilitates communication and places to meet and talkwhether person-to-person, person-to-group, or group-to-group-are important. Basic phone calls and conference calls, electronic mail, chat rooms, electronic messaging systems, forums, and bulletin boards, all have their place. Technology that helps identify individuals and groups according to their domains of knowledge and expertise is valuable, including tools such as on-line directories, skill and resume databases, and search engines.
Given the dispersed nature of the IBM Global Services organization, individuals who share a work-related area of expertise are located all over the world Building stage. Here we describe enablers that promote memory and context in the building stage, as listed in Table 4 .
People. Individuals have to learn about one another in the work environment. They have to actually share some experiences and exchange some tacit knowledge. They must learn to talk to one another using words in the same way and build a common vocabulary and common understanding. By doing this, individuals begin to identify with all the others and, in a sense, make the decision to create a community. The key skills or competencies that helped people in this stage include: abstract thinking, organizing ability, comprehensive subject matter expertise, leadership, and the ability to create and share a vision and to develop stories.
At this stage, it is usually a small number of persons, a core group, that comes together. As in the potential stage, a fundamental question needs to be answered. The question now becomes: "Who are we?" However, it is the group rather than the individual formulating the answer. The questions related to determining the community identity include: What is our purpose? What do we know as a group? What do we do? How do we behave vis-a-vis one another? As the common identity is formed, the members begin creating a shared context, including the definition of roles and norms and the description of plans and processes for how the members will work together. Thus begins the community's history, marked usually by the emergence of stories that contribute to the early group memory.
From the organizational behavior point of view at the building stage, the organization often recognizes the identity of the community and records that it exists. If the organization is taking an active role in community formation, it will also contribute some direction in defining the community's identity and assist with the planning.
Process. At this stage, we found a number of supporting processes that are helpful. The core group may need methods that are oriented to helping them plan for the community's growth and operation, including processes to: Table 4 Building stage enablers that promote memory and context
Stage Building

Fundamental Function
The organization recognizes the community.
Process Support
Classifying and storing knowledge Developing ways to support the knowledge life cycle Planning for community operation Beginning deployment
Enabling Technology
Common repository Initial classification and categorization schema tools Document and library management systems Collaborative work environment
• Define the scope and membership for the community
processes
Technology. The community needs a place to put the explicit knowledge it is accumulating so that current and future members can easily access and use it. This requirement means having a common repository that is accessible no matter where members happen to reside geographically or in what organizational unit they happen to work.
It is also helpful if the community has technological support for designing and maintaining whatever taxonomy is appropriate for its domain of knowledge.
If that taxonomy support can be linked with other organizational taxonomy efforts, all the better.
Systems for managing documents and code (if code assets are part of the knowledge base) and library management are useful.
A collaborative work facility (such as Lotus QuickPlace** or TeamRoom) helps the core group to have a place to organize and share its work. Using e-meeting technology to jointly design processes and infrastructure can also be helpful during this stage.
Engaged stage. The enablers that promote access and learning in the engaged stage are listed in Table 5 and are described below.
People. The engaged stage involves individuals making a commitment to the community. They learn how to perform the defined roles. Since they are learning in the context of doing, they also build tacit knowledge about how to make the community work. These activities and interactions help individuals to develop trust in the other members and in the community as a whole. Some key skills and competencies that helped members in this stage include: teaching ability, leadership, marketing or publicity skills, ability to operationalize, multilingual and cultural proficiency, and general persistence and tenacity.
At this stage the community also expands beyond its core team. The new members must be given access to the other community members and to the group memory. Tacit knowledge and explicit knowledge about the community itself as well as its workrelated domain of knowledge need to be shared, and the group stories must be told and further developed.
Original members provide instruction in and model behavior for the newer members so that new members learn what the community is about, how they fit in, and what roles they play.
Just as important, the new members bring with them accumulated knowledge and behavioral preferences. The overall community adds to its knowledge and behavioral repertoire by learning from new members. This increased complexity carries new challenges for the community in ensuring that all members have access to one another and to the knowledge they need. It also encourages the members to periodically re-examine the community's desired scope, both in terms of knowledge domain and membership.
The organization begins to be interested in accessing community members, learning what the community does, and how it benefits the organization. The organization may set up regular interaction with the community at this stage to keep track of its activities and progress. The organization may also intervene in community work, typically by either supporting growth efforts or trying to redefine scope, mission, or mode of operation; occasionally these behaviors interfere with the community's development.
Process. At the engaged stage, processes that were previously developed at the building stage are implemented and are running. Supporting processes for gathering feedback and measuring community effectiveness to help the community learn about itself and continuously improve are important.
Managing a community's intellectual capital tends to become more complex by this stage. Processes that facilitate acquiring, disseminating, and maintaining or furthering the evolution of knowledge are especially helpful. The community needs to identify gaps in its knowledge base and fill those gaps, and it constantly looks for new ways to advertise for, create, pilot, harvest, and motivate contributions.
Recruiting and socialization at the engaged stage need to be treated as a process, although a community will still take advantage of ad hoc opportunities, such as fortuitous conversations between old and new members, to promote growth and development. Even if the community reaches a size that it decides is appropriate, it must still continue processes for recruiting and socializing members in order to ensure vitality.
Finally, communities at this stage are increasingly aware of the importance of exchanging tacit knowledge. They seek ways to enhance person-to-person communication so that the tacit knowledge of the whole community is shared and developed, and members learn in the context of doing. A community that has never had the opportunity to meet face to face must find ways to compensate for this need.
Since the organization is now conscious of the community, there is mutual benefit to and opportunities for integrating the community's knowledge management processes with other organizational processes and workflows, such as new project initiation, business planning, end-of-project reviews, research development and overall processes for developing intellectual capital.
Technology. The community needs tools to help it learn about itself-electronic surveys, polling, measurements gathering and analysis tools, and so on. Simple measurement reporting tools are often integrated at this stage. Community members who work directly in managing intellectual capital benefit from workflow support.
As the explicit knowledge base grows, technologies that help with customized searches are valuable. A community portal can be particularly helpful for individuals who are joining the community and need assistance with access.
To aid with the membership growth, expert locators are useful for identifying and finding new members, and a "yellow pages" for the community helps keep track of the membership.
Since many of these knowledge network communities are cross-national and multilingual, natural language translation capabilities, although still limited, are helpful at this stage to handle the expanding knowledge and peer-to-peer communication needs. Active stage. In this subsection we describe the enablers that promote collaboration in the active stage as in Table 6 .
People. Collaboration becomes a fundamental function at the active stage. Community members call on one another to do work outside the community, focus together to solve business problems, and jointly pursue business opportunities. This function means that community members have gained detailed knowledge about one another's capabilities, understand the value of intracommunity knowledge exchange, and rely on the expertise and knowledge of the community. A key behavior is that members turn to the community early on when faced with a new or difficult work problem. Members respond to requests from other members as though it is their job. They circumvent organizational barriers in order to work with other community members.
Underlying skills and competencies that helped people work well at the active stage include: ability to team and work with others, skill in recognizing a person's capabilities and building teams, facilitation, coaching, business acumen, and ability to leverage the formal and informal networks of the organization.
The community also reaches outward, connecting with other communities across the organization to share knowledge when needed and to help deal with business problems or opportunities.
The organization at this stage wants, and often relies on, the community to do work that will advance the business. The organization gives support, but it also expects business value from the community's actions.
Process. Three types of group dynamics processes help a community effectively channel its capabilities to tackle the multiple business issues it faces: team building, group problem-solving, and decision-making. The community also needs highly flexible management processes to coordinate multiple work groups and teams.
For the community to actively work with other communities and organizational units, process integration is important. This integration enables the community to have access to other experts as needed, be informed of business needs and direction, and learn of opportunities to develop intellectual capital in conjunction with customer and internal projects. Overall learning processes improve significantly at this stage, not just for community members as individuals, but also for the community as a whole. The community specifically develops feedback processes to learn about the effects and effectiveness of the business work that the community does. It then coordinates its feedback process with the reporting needs and processes of the organization.
Technology. Tools for both directive and nondirective collaboration are important at this stage. The community makes strong use of tools such as customized collaborative spaces (e.g., TeamRooms or Knowledge Cafe 19 ). In addition, e-meeting technologies enable the community subgroups to move forward with their collaborative work. An issue-based discussion facility 20 or other structured discourse tool can aid the groups in coming to decisions as well as recording and retaining, for future reference, the arguments and discussion that led to the decision. Other analysis and decision support tools may be brought in as they relate to the problem area being worked on.
At the active stage, technological effort is also directed toward integrating the community's work with major organizational applications for both business delivery and for training and education.
By this stage, the community is not only using technologies incorporated at previous stages, but it tends to become a more sophisticated user of the tools and to place more requirements on the technology developers to enhance the current tools and to implement new technologies.
Adaptive stage. Below we describe the enablers that promote innovation and generation in the adaptive stage seen in Table 7 .
People. At the adaptive stage, where innovation and generation are the fundamental functions, community members are engaged in work that is changing what the business does or sells. They assume responsibility for working with others to significantly advance the knowledge of their field.
The community members seek to influence more than the supporting organization. They reach out to and interact with other communities and to other associations and organizations to generate new business, new products, even new markets.
The community has evolved so much that it can sponsor new communities and may even create charters for them.
Underlying skills or competencies that may help people work well at the adaptive stage include: research and experimental orientation, marketing and sales skills, competitive intelligence, ability and willingness to be a thought leader, confidence, adaptability, prag- Table 7 Adaptive stage enablers that promote innovation and generation
Stage
Adaptive
Fundamental Function
Innovation and generation
People Behavior
The community changes its environment through creation of new products, new markets, new businesses. Members working together advance the knowledge, and even the definition, of their field. The community sponsors new communities. The organization uses the community to develop new capabilities and to respond to and influence markets.
Process Support
Adapting responsively to the environment, exhibiting dynamic stability Developing advanced boundary processes Mentoring the formation of new communities Focusing on innovation
Enabling Technology
Pilot uses of technology Integration with the technologies of external organizations Technology transfer matism, and a desire to explore the unknown and to create and communicate a future vision.
The organization is vested in the community and becomes dependent on the community to help develop new capabilities for the organization and to respond to market demands. The tendency, however, may be for organizations to take over a community that reaches this level. The work being done by the community becomes too important to the business for the organization to allow the community to continue without formal direction and management by the organization. In essence, the organization converts the community into a business unit. However, the community may not actually disappear, but simply "drop back" to a previous stage and either co-exist with the business unit or go "underground."
Process. In the adaptive stage the community relies on flexible and adaptive processes that are oriented toward its external environment. The community works in "sense and respond" mode 21 so that it can stay constantly attuned to changing conditions and readily respond to and help direct those changes.
The community focuses its existing collaboration and communication processes on innovation, and it incorporates or integrates with processes for research and development. One of the outcomes of its innovation efforts is the creation of new processes, methods, and techniques that advance the state of knowledge in the community's domain.
The community, by this stage, has learned how to support the formation of new communities and now actively mentors their development. It is looked to as a leader, and other communities, groups, individuals, and organizational units will seek out the community to learn from it. It needs processes to transfer its knowledge beyond its boundaries.
When a community tries to function fully at the adaptive stage, however, it faces a danger, not only of being co-opted by the larger organization as noted above, but of potentially losing its identity as a distinct, separate entity because it becomes too fluid in its interactions with the myriad groups and agencies with which it deals. One potential counterbalance, and what may be a critical process at this stage, is for the community to develop a highly evolved boundary subsystem. 22 This subsystem would give the community a degree of control over the speed and type of exchanges that occur.
Technology. At this advanced stage, the community employs whatever technologies will advance the field and allow the community to innovate. The community initiates and participates in pilot uses of technology, both by bringing in new technologies and becoming a pilot group for external agencies and also by sponsoring pilots within other groups.
The community expands its technological reach beyond its own organization, integrating the use of external technology with its own tools. The community might use external technology, such as an online electronic trading room or industry association bulletin board, to communicate and collaborate with the "outside world."
The results of this technology experimentation and use foster the community's taking a strong role and responsibility for technology transfer within the organization, increasing not only the development and use of multiple technologies but also the overall technical competence of the members.
Applying the evolution model to the knowledge network communities. After outlining the evolution model, the knowledge management team examined the full set of knowledge network communities in order to classify them according to stages of the model. We used information from health checks, annual strategic and operational planning, our enabling technology evaluations, and process improvement activities to position the communities.
We aggregated the knowledge network community assessments by line of business to reveal variability across organization environments. Community assessments are based on the elements of the IBM Global Services framework referenced in Figure 1 . Figure 2 shows the line of business (LOB) distribution of knowledge network communities across the model stages. We saw that, as expected, the communities, on average, fell within the building, engaged, and active stages. We also saw that the average stage development varies significantly across lines of business. We can speculate that this variability across lines of business is due to the level of line of business support, but the further discussion of this topic is beyond the scope of this paper.
Although these health check data provide a good view of knowledge networks at given points, they do not adequately show how a community evolves over time. In order to understand progression, we looked at specific knowledge networks using a scenario and case study approach.
Combining the model, periodic assessment data, participant observation, and community stories from the set of knowledge networks, we can build scenarios and cases that describe the movement and characteristics of knowledge network communities through the stages of evolution. We discuss some of these scenarios for the building, engaged, active, and adaptive stages.
Scenarios of building communities. We have seen several different scenarios that can apply to a community at the building stage: the community is continually building; the community suddenly re-energizes; the community puts too much emphasis on technology at the expense of people and process; or the community disappears.
Continually building. A few knowledge network communities have never completely made a transition into the engaged stage. They have an identifiable community, a few processes to manage their intellectual capital, and one or two core group members who handle contributions. They provide value for the sponsoring organization by acting as a magnet for capturing intellectual capital, and they seem content to continue functioning at the building stage.
Suddenly re-energized. Sometimes a knowledge network community that stayed at the building stage for a long time re-energizes. Triggered by a business environment change such as an emerging market opportunity, it begins to move purposefully toward the engaged stage. The core team develops a renewed interest in reaching out to and attracting new community members and in acquiring more intellectual capital. We have seen three different things happen:
1. Communities that have bonded and outlined a set of supporting processes at the building stage begin to execute those processes. These communities move to the engaged stage very quickly. 2. Communities that have bonded but have not established a set of processes move to the engaged stage but progress at a slower pace. 3. Communities that have not bonded sufficiently need to rediscover who they are and what they are about before they progress.
Too much technology, not enough process or people.
In these building communities, the core group invests a significant amount of resources on technology at the expense of reaching out to the broader community and establishing community sustaining processes. They often use the term "community" to identify people assigned to a particular practice or business unit rather than people who share a common interest or expertise. Usually the core group members are innovators and early adopters of technology who are very effective at applying new technology to business problems. However, since they missed community-oriented operating principles and processes that make a community sustainable, they need to address these gaps and establish ways to encourage people to participate in order for the community to move beyond the building stage.
Disappearing communities. We have seen three different circumstances where building communities disappear. They struggle to define their collective identity but never actually accomplish their goal. They build a full process for managing intellectual capital for a broad group of persons but try to sustain this process with just the small core group. They fail to develop processes for incorporating and socializing new members.
In any of these three circumstances, the small core group tends to become frustrated because of the demands on them to manage the knowledge base, maintain a growing body of intellectual capital, and at the same time, act as experts sharing their tacit knowledge. As time goes on, the knowledge base becomes dated. Would-be community members, who attempt to join but are not incorporated, become frustrated and stop any further attempts to contribute.
At this point, the building community tends to disappear. If the knowledge domain is considered valuable enough, the core members may be absorbed into an organizational unit and continue managing intellectual capital but not from a community perspective. Alternatively, if the core group sees itself as similar to another existing community, it may try to merge with that community.
Scenario of an engaged community. This typical scenario involves a community that originates with potential members who are relative strangers. A selected group of experts are given a charter by a business unit to form a community for the purpose of capitalizing on the members' expertise to provide high-value customer services.
At the potential stage. The potential members are invited by the sponsoring executive and the leader to participate on the knowledge network core team.
They meet together for the first time on a facilitated teleconference during which each person has the opportunity to share what he or she does related to the domain of knowledge as well as his or her individual area of expertise and aspirations for the community. They learn together on these calls about the knowledge management strategy, intellectual capital management concepts, activities, and roles. Each person decides whether to continue on the core team.
At the building stage. Core group members need much time to learn about one another and discover how to operate as a community. If they are lucky, the obvious gaps in common understanding are identified and addressed early on. If not, and the gaps are discovered after they begin the business of building a structure and operating principles, the trust and loyalty that is required to coalesce will develop more slowly.
Learning and modifying the processes together builds a foundation for the community by establishing a sense of common purpose. Activities of developing a community plan are set up to maximize the opportunities for the group to work together so that trust can develop. The co-created processes and plan become an explicit part of the shared history.
Determining who to include and who to exclude from the community is an important unifying decision process for the core team at this stage. The decisionAt the building stage, jointly establishing a taxonomy and knowledge base category structure to manage explicit knowledge content is the important test of a community.
making process involves discussion, debate, and evaluation of the community's objective and how new members would contribute to meeting that objective. A specialized technology for issue-based structured collaboration is introduced if it suits the nature of the community.
Jointly establishing a taxonomy and knowledge base category structure to manage the explicit knowledge content is the important test of a community at the building stage. When a community has difficulty with this task, we found several factors are at work. First, diverse roles of the community members make it difficult to find common ground. Second, the community's knowledge and work-its offerings, services, and products-are changing, and the core team is attempting to build a structure that accommodates the old knowledge while preparing for the new. Finally, the trust-building started in the potential stage is not solid enough.
At the engaged stage. The community moves into the engaged stage as it starts implementing its plans. The community begins a membership drive and training program, reaching out to the broader community to populate the knowledge base, and provides opportunities for community knowledge sharing through activities such as publishing a newsletter or hosting conference calls. The community develops and publishes something meaningful and useful to community members such as their methodology and work products. It demonstrates continuous improvement activities such as restructuring the intellectual capital categories or tracking and publishing statistics on most-used intellectual capital. At the engaged stage members acknowledge that they derive benefit from the community, and the community provides broader business value to the sponsoring organization.
Scenario of an active community. Here we give some examples of what was done by communities considered to be in the active stage.
Still in the engaged stage but with active stage characteristics. In their evolution, during the engaged stage, these communities went beyond the scope of the average community. They incorporated a broader set of professionals into the community than was originally planned. They held "sharenets"-global meetings of community professionals who come together to present intellectual capital and new ideas and to have discussions and learn with their colleagues from around the world. Such a meeting was significant because it provided a forum to build a body of tacit knowledge and further developed and reinforced the community's shared history.
The processes were executed with exceptional discipline. The community membership drives were aligned with service delivery practices that depended on the community's domain of knowledge. The projects had specific goals, targets, and milestones. Progress was reported to the sponsoring executives. 23 The communities provided requirements for process, operations, and technology changes to the knowledge management program team to drive improvements.
New community roles were identified and established. For example, one core team incorporated a language assistant role to help other subject matter experts handle contributions in multiple languages; another core team established a network of intellectual capital advocates who served as emissaries to project teams to promote the use of the community's intellectual capital and harvest new contributions.
All of these communities enlisted executive and technical leadership to overcome organizational obstacles. For example, they changed priorities on workstation and application roll-outs; they leveraged investment funding for knowledge capture and development activities; they provided relief for members who had high service delivery commitments and wanted to contribute intellectual capital. These actions demonstrate that the knowledge networks were learning to operate and establish their identities in the context of the organization and to evolve to the active stage.
At the active stage. We only have a handful of knowledge network communities at the active stage. These communities invested their time and resources to Communities of knowledge do not have to reach the later stages of evolution to contribute value to the business.
adapt and refine processes, test new technology, and ensure that the community concept was firmly planted in the "hearts and minds" of the members. The members began to freely share their experiences and advise other developing knowledge networks, going beyond the boundaries of their knowledge domains.
One active stage community was able to weather a major organization change with the community not only intact but seemingly even stronger. The ability to align the community to the changing business direction, while maintaining its unique identity, demonstrated the ability of members of a community to pool knowledge and work together to address business issues-characteristics of a community in the active stage.
The same community was able to assimilate new members from a firm acquired by IBM. Another community was able to support a rapid expansion of the practices that used their domain of knowledge. They were all able to establish alliances with other knowledge network communities in related competencies. They invited other communities to participate in their "sharenets." They coached other evolving knowledge network community core teams.
Scenario of communities on the path to adaptive. The few communities that we recognize as moving into the adaptive stage have co-created, through global collaboration, something of tangible value that increased market share and service practice profitability. 24 They have identified and pursued new markets in a changing business environment.
One of these knowledge networks took on the responsibility to actively mentor the formation of other communities in related knowledge domains.
There is evidence that these communities are establishing the new structures and processes that they need for leveraging their knowledge, not only to compete effectively, but to influence, and potentially redefine, their environment. We are waiting to see and learn from them as to how they might evolve fully to the adaptive stage.
Concluding remarks
We conclude by looking back at what was learned and looking ahead at what must still be done.
What we learned. By taking a look back at what was accomplished by these knowledge network communities over more than five years, we discovered and learned several important lessons-lessons that are consistent with those learned by community development practitioners in other organizations.
First of all, community development is not a "one size fits all" proposition. Each community that we observed had its unique "personality," strengths, and challenges. After developing and then using the evolution model, we were able to sort out some of the individual differences and assess characteristics more objectively. It let us see that, although there are distinct stages that communities transform to, they also move back and forth between stages. This movement often confounds and frustrates members, particularly the community leadership. Understanding a community evolution model might give a community, as well as any sponsoring organization, the confidence to proceed even when this back-and-forth movement occurs.
We also saw that communities do not have to reach the later stages to contribute value to the business. Even communities that are in a continual stage of building can provide a magnet for capturing and sharing intellectual capital and attracting skilled resources. And they are in a position to advance, if the business needs or community members require it.
Finally, at any level in the evolution model, basic people, process, and technology factors work together to nurture and sustain the community. The approach taken by IBM Global Services that pulls together the people, process, and technology factors into a knowledge management framework facilitates both community evaluation and successful development. We believe that this knowledge management framework might also be useful for other organizations that include communities of practice in their business models.
Where do we go from here? As we develop and test a comprehensive set of indicators of knowledge network community health and evolution and accumulate the information, it would be beneficial to compare our methods and results for assessing communities with those of other organizations. It would also be valuable to refine the factors influencing health and further align them to the different stages of evolution.
Multiple types of technology are available today that can be employed to enable community processes and behavior. We would like to see how communities integrate capabilities such as persona pages, personal Web spaces, enhanced discussion facilities, knowledge portlets, content organization, and advanced searching and retrieval techniques, and we would also like to see whether these new technologies facilitate functioning and growth at each evolution stage.
There are many areas related to community of practice evolution that we would like to explore particularly in other organizations and environments; for example:
• Communities of practice will continue to be an important aspect of the business model at IBM Global Services and other companies. As people become more acclimated to working in communities of practice, as organizations learn how to better support communities, as processes become more robust, and as enabling technology becomes both simpler and more sophisticated, we believe communities will assume an even more important role in organizations, and new forms of community will develop. By employing what we have learned with our knowledge network community experience and the community evolution model, and by continuing to observe and learn, we hope to facilitate the building of those communities within IBM and to provide a foundation for achieving the results that will be expected from the communities of the future.
